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(57)Abstract; 

PROBLEM TO BE SOLVED: To provide a small installation space 
substrate-cleaning apparatus, capable of being made small sized 
with easy maintenance of replacement, cleaning, and the like of 
its component and the like. 

SOLUTION: An upper stage cleaning unit 10 and a lower stage 
cleaning unit SO are arranged In the upper and lower two stages, 
the upper stage cleaning unit 10 comprises a substrate-holding 
mechanism 11 and a driving mechanism 12, the lower stage 
cleaning unit 50 comprises a substrate-holding mechanism 52 
and a driving mechanism 53, and the upper stage cleaning unit 10 
can be flipped upward via a hinge 51. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been transleted by computer. So the translation may not reflect the original 
precisely. 

2. **iM« fihowe the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] " 
[Claim^ 1] The substrate washing station characterized by having arranged the washing unit possessing 
the drive which drives the substrate maintenance device and this substrate maintenance device which a 
substrate is held to two steps of upper and lower sides. 

[Claim 2] The substrate washing station characterized by being the washing unit which enforces the 
washing approach by which said upper case washing unit differed from the lower-berth washing unit 
mutually in a substrate washing station according to claim 1. 

[Claim 3] It Is the substrate washing station characterized by for said upper case washing unit having 
arranged said drive more nearly up than said substrate maintenance device, and said lower-berth 
washing unit having arranged said drive caudad ft-om said substrate maintenance device in a substrate 
washing station according to claim 1. 

[Claim 4] The substrate washing station characterized by carrying in to the washing unit of another side 
with said carrier robot if a carrier robot is provided, a substrate is carried in to one washing unit of said 
vertical stage washing units with this carrier robot and washing termination is carried out in a substrate 
washing station according to claim 1. 

[Claim 5] The substrate washing station characterized by to be roll/roll scrubber washing unit to which 
either of said vertical stage washing units possesses two roll mold washing implements which wash both 
sides of a substrate, respectively in a substrate washing station according to claim 2. and to be pencil 
scrub washing and the spin-dry unit which carries out spin desiccation of the substrate with which 
another side possessed and washed the pencil mold washing implement with said drive. 
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♦ NOTICES * 

JPO and iNPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate washing station which washes substrates, 

such as a semi-conductor wafer, through the washing process from which plurality differs. 

[0002] 

[Description of the Prior Art] With Improvement in the degree of integration of a semiconductor device, a 
high air cleanliness class is required also of washing of a substrate, and It is washed through the washing 
process from which plurality differs. The conventional substrate washing station arranges separately the 
washing unit which carries out a different washing process to a horizontal plane, conveys a substrate 
between washing units using a carrier robot, washes it through washing by these two or more washing 
units, and is drying the substrate after washing termination. 

[0003] As mentioned above, it has the problem of needing a large installation tooth space while 
equipment enlarges it, since the conventional washing station arranges two or more washing units to the 
horizontal plane. Moreover, the problem that became large and a carrier robot's business area became 
large also had the migration length of the carrier robot which conveys a substrate. Moreover, since two 
or more washing units are arranged horizontally, when depth becomes large and maintains exchange, 
washing, etc. of components etc.. it cannot access from one side face, but there is a problem that it 
must access from two or more side faces. 

[0004] As mentioned above, when for example, floor line cost installs a washing station in an expensive 
clean room, since the problem that a large installation tooth space must be needed or the maintenance 
of exchange, washing, etc. of components etc. must be accessed from two or more side faces needs a 
big tooth space, it is inconvenient 
[0005] 

[Problem(s) to be Solved by the Invention] It aims at this invention having been made in view of the 
above-mentioned point, being able to remove the above-mentioned problem, and being able to 
miniaturize it and Installation area being small, and ending and the maintenance of exchange, washing, 
etc. of components etc. offering an easy substrate washing station 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the substrate 
washing station characterized by having arranged the washing unit possessing the drive which drives the 
substrate maintenance device and this substrate maintenance device which a substrate is held to two 
steps of upper and lower sides has invention according to claim 1 . 

[0007] Since the washing unit has been anranged to two steps of upper and lower sides as mentioned 
above, while being able to miniaturize the whole equipment installation area of equipment can be made 
small. Moreover, each washing unit also has little migration distance of the carrier robot for conveying a 
substrate, and it ends to it 

[0008] Moreover, invention according to claim 2 is characterized by being the washing unit which 
enforces tiie washing approach by which the upper case washing unit differed from the lower-berth 
washing unit mutually in a substrate washing station according to claim 1. 
[0009] As mentioned above, since an upper case washing unit and a lower-berth washing unit are 
washing units which enforce the mutually different washing approach, the substrate washing station 
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constituted small can wash a substrate through a different washing process. 

[0010] Moreover, in a substrate washing station according to claim 2, it is roll/roll scrubber washing unit 
to which either of the vertical stage washing units possesses two roll mold washing implements which 
wash both sides of a substrate, respectively, and is characterized by being pencil scrub washing and the 
spin-dry unit which carries out spin desiccation of the substrate with which another side possessed and 
washed the pencil mold washing implement with said drive. 

[001 1] Moreover, in the above-mentioned substrate washing station, an upper case washing unit is 
roll/roll scrubber washing unit, and it is characterized by lower-berth washing units being pencil scrub 
washing and a spin-dry unit 

[0012] With the substrate washing station constituted small by considering as roll/roll scrubber washing 
unit as mentioned above, and making another side into pencil scrub washing and a spin-dry unit, after 
carrying out roll/roll scrubber washing, pencil scrub washing is carried out, and spin desiccation can be 
carried out after this pencil scrub washing is completed. 

[0013] Moreover, it is characterized by for the upper case washing unit having arranged the drive in a 
substrate washing station according to claim 1 more neariy up than a substrate maintenance device in 
Invention according to claim 3, and the lower-berth washing unit having arranged the drive caudad from 
the substrate maintenance device. 

[0014] When the upper case washing unit has arranged the drive as mentioned above more neariy up 
than a substrate maintenance device and the lower-berth washing unit has arranged the drive more 
neariy caudad than a substrate maintenance device, the substrate maintenance device of vertical both 
the washing unit will approach mutually, and it will be arranged, there is little migration length of a 
substrate, and it ends, and becomes transportable [ between both / of a substrate / washing units ] with 
a small carrier robot with the small stroke of a hand. 

[0015] In a substrate washing station according to claim 1, Invention aeoording to claim 4 will be 
characterized by carrying in to the washing unit of another side with a carrier robot, if a carrier robot is 
provided, a substrate is carried in to one washing unit of the vertical stage washing units with this carrier 
robot and washing termination is carried out 

[0016] Since it will carry in to the washing unit of another side with a carrier robot if a substrate is 
carried in to one washing unit of the vertical stage washing units and washing termination is carried out 
with a carrier robot as mentioned above, washing which passed through the washing unit of two steps of 
upper and lower sides with the small substrate washing station can be performed automatically. 
[0017] Moreover, in a substrate washing station according to claim 1, it Is characterized by providing the 
****** device which has been over up about the upper case washing unit 

[0018] By providing a ♦*♦*** device as mentioned above, the maintenance of the parts replacement of 
the washing unit of a vertical stage, washing, etc. becomes easy in the condition of having bounded up, 
about an upper case washing unit 

[0019] Moreover, in a substrate washing station according to claim 2, invention according to claim 5 is 
roll/roll scrubber washing unit to which either of the vertical stage washing units possesses two roll mold 
washing implements which wash both aides of a substrate, respectively, and is characterized by to be 
pencil scrub washing and the spin-dry unit which carries out spin desiccation of the substrate with which 
another side possessed and washed the pencil mold washing implement with a drive. 
[0020] Moreover, in the above-mentioned substrate washing station, an upper case washing unit is 
roll/roll scrubber washing unit and it is characterized by lower^berth washing units being pencil scrub 
washing and a spin-dry unit 

[0021] With the substrate washing station constituted small by considering as roll/roll scrubber washing 
unit as mentioned above, and making another side into pencil scrub washing and a spin-dry unit after 
carrying out roll/roll scrubber washing, pencil scrub washing can be carried out and spin desiccation can 
be carried out after washing termination. 
[0022] 

[Embodiment of the Invention] Hereafter, the example of a gestalt of operation of this invention is 
explained based on a drawing. Drawing 1 thru/or drawing 4 are drawings showing the configuration of the 
substrate washing station concerning this invention, and drawwng 1 is drawing in which in the whole 
substrate washing station configuration and drawing 2 the upper case washing unit configuration of a 
substrate washing station and drawing 3 show the lower-berth washing unit configuration of a substrate 
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wasning station, ana orawing 4 snows a carrier robot's configuration, respectively. This substrate washing 
station has arranged the upper case washing unit 1 0 and the lower-berth washing unit 50 up and down, 
the penetrant remover drain pan 41 has been arranged in the middle, and the batch has separated the 
upper case washing unit 10 and the lower-berth washing unit 50 so that it may illustrate. Moreover, it 
can have bounded up and the upper case washing unit 10 can be rotated now, as shown in drawing 5 
through a hinge 51. The upper case washing unit 10 is positioned by the positioning stopper 83 attached 
in the casing 54 of the lower-berth washing unit 50, when it lowered and takes down through a hinge 51. 
[0023] The upper case washing unit 10 possesses the drive 12 which drives the substrate maintenance 
device 1 1 and this substrate maintenance device 1 1 which Substrate W is held. The part except the 
drive 12 of the upper case washing unit 10 is covered by casing 13. an inlet 14 and a jet pipe 15 are 
formed in this casing 13. and the taking-out inlet port 16 which performs the taking-out close of 
Substrate W further is formed. Moreover, the gate 17 opened and closed by cylinder 17a is established in 
the taking-out inlet port 16. Moreover, a drive 12 is carried on casing 13 and covered by casing 40. 
[0024] As shown in drawing 6 , the substrate maintenance device 1 1 possesses Chuck Laura [ two or 
more (drawing four pieces) ] 18 arranged at equal intervals at the periphery section of Substrate W, and 
this chuck roller 18 fixes to the lower limit of a spindle 19, respectively, and it rotates each spindle 19 by 
the motor 20 of a drive 12, Moreover, each spindle 19 can be moved now in the direction of a path of 
Substrate W in a cylinder 21. and pinches Substrate W by actuation of this cylinder 21 in two or more 
Chuck Laura 18, and by rotation of a motor 20, Substrate W rotates it as shown in an arrow head A. In 
addition, iirsmOKA » the B~B sectional view of drawing^ . 

[0025] 22 and 23 are the upper roll sponge which becomes with the roll mold washing fixture which 
washes both sides of the upper and lower sides of Substrate W. and bottom roll sponge, respectively. 
The bevei gear 26 which mesh with the bevel gear 25 which fixed to the lower limit of a spindle 24 in the 
edge of upper roll sponge 22 fix, and by rotation of a motor 27, as shown in an arrow head D, it rotates. 
Moreover, the bevel gear 30 which mesh with the bevel gear 29 which fixed also at the lower limit of a 
spindle 28 or edge of bottom roll sponge 23 fix, and by rotation of a motor 31, as shown in an arrow head 
E, it rotates. 

[0026] Moreover, a spindle 24 can be moved now in the vertical direction in a cylinder 33 in the direction 
of a path of Substrate W in a cylinder 32, and, thereby, can move upper roll sponge 22 in the direction of 
a path and the vertical direction of Substrata W. Similariy, a spindle 28 can be moved now in the vertical 
direction in a cylinder 34 in the direction of a path of Substrate W in a cylinder (not shown), and. thereby, 
can move bottom roll sponge 23 In the direction of a path and the vertical direction of Substrate W. 35 is 
a cleaning tub for carrying out aetf-cleaning of the upper roll sponge 22. Moreover, although illustration is 
omitted, the cleaning tub for carrying out self-cleaning of the bottom roll sponge 23 is also prepared. 
[0027] 36 is an upper penetrant remover nozzle for injecting a penetrant remover on the top ftice of 
Substrate W. and 37 is a bottom penetrant remover nozzle for injecting a penetrant remover on the 
inferior surface of tongue of Substrate W. The periphery of the substrate maintenance device 11 is 
surrounded with the upper case process cup 38, and this upper case process cup 38 can move up and 
down now in a cylinder 39. 

[0028] The lower-berth washing unit 50 possesses the drive 53 which drives the substrate maintenance 
device 52 and this substrate maintenance device 52 which Substrate W is held. As for the lower-berth 
washing unit 50, the whole is covered by casing 54. The inlet 55 and the exhaust port 56 are established 
in this casing 54. The downflow air jet hole duct 57 an^anged in the upper part of casing 54 on the 
inferior surface of tongue of the penetrant remover drain pan 41 is open for free passage to this inlet 55, 
and is opening the jet pipe 58 for free passage for the exhaust port 56. Moreover, the taking-out inlet 
port 60 which performs the taking-out close of Substrate W is established in casing 54, and the gate 61 
opened and closed by cylinder 61a is established in this taking-out inlet port 60. 
[0029] The substrate maintenance device 52 possesses the wafer chuck wheel 62 which has the pawl [ 
two or more (drawing four pieces) ] 63 in the periphery section, as shown in drawing 7 . A pawl 63 
consists of fixed pawl 63b and movable pawl 63a, fixed pawl 63b is fixed to the periphery section top 
face of the wafer chuck wheel 62, and movable pawl 63a Is supported by this fixed pawl 63b fi-ee [ 
rotation ] by shaft 63c. This movable pawl 63a rotates to hard flow (direction which opens a pawl 63) by 
♦♦**(ing) the end of rod 63e, being energized by the one direction (direction which closes a pawl 63) 
focusing on shaft 63c by spring 63d resiliency, and always operating the pawl driving cylinder 64. That is, 
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the periphery section of Substrate W is pinched by fixed pawl 63b and movable pawl 63a by operating 
the pawl driving cylinder 64. laying Substrate W on fixed pawl 63b, where a pawl 63 Is opened (condition 
of having rotated movable pawl 63a focusing on shaft 63c), and making the pawl driving cylinder 64 
non-operative. In addition, drawing 7 is the F-F view Rg. of drawing 3 . 

[OO30] The wafer chuck wheel 62 is rotated by the motor 65. This motor 65 and the pawl driving cylinder 
64 constitute the drive 53 which drives the substrate maintenance device 52. Moreover, the wafer chuck 
wheel 62 is surrounded with the lower-berth process cup 66 arranged at the periphery, and this 
lower-berth process cup 66 can move up and down now In a cylinder 78. The washing drain pan 67 is 
arranged under the wafer chuok wheel 62. 

[0031] 68 is the pencil sponge used as the pencil mold washing fixture which washes upper both sides of 
Substrate W, and this pencil sponge 68 is connected with a motor 86 through a spindle 69, a pulley 70, a 
belt 71, a pulley 72, and a spindle 73, and as rotation of this motor 86 shows to an arrow head G, it 
rotates. The pulley 70. the belt 71. the pulley 72, and the spindle 73 are held in the washing arm 74. This 
washing arm 74 is connected with a motor 75 through a belt 77 and a pulley 76, and as shown in the 
arrow head H of drayyinR 7 , it can be circled now in It Moreover, the washing arm 74 can move up and 
down now In a cylinder 79. 

[0032] 80 is a cleaning tub for carrying out self-cleaning of the pencil sponge 68. 81 is an upper 
penetrant remover nozzle which iruects a penetrant remover on the top face of the substrate W held at 
the substrate maintenance device 52. and 82 is a bottom penetrant remover nozzle which injects a 
penetrant remover on the inferior surfsce of tongue of this substrate W. 90 is a carrier robot which 
adjoined the substrate washing station and has been stationed, and as shown in drawing 4 , this carrier 
robot 90 has the hand, the upper hand 91 and the bottom hand 92. of two. moves both the hands 91 and 
92 in the vertical direction, makes it circle, he makes a level radial expand and contract and can position 
each hand 91 and 92 now. 

[0033] In the substrate washing station of the above-mentioned configuration, the air 101 inhaled from 
the inlet 14 of the upper case washing unit 10 is exhausted through a jet pipe 15. Moreover, the air 102 
inhaled fi-om the inlet 55 of the lower-berth washing unit 50 serves as a downflow. flows out of nozzle 
opening 57a of the downflow air jet hole duct 57. and is discharged from a jet pipe 58. Moreover, in the 
upper case washing unit 10, the penetrant remover 103 used for substrate washing flows down to the 
penetrant remover drain pan 41, and is discharged through the effluent duct 84. Moreover. In the 
lower-berth washing unit 50, the penetrant remover 104 used for substrate washing flows down to the 
penetrant remover drain pan 67, and is discharged through the effluent duct 85. 

[0034] On the occasion of washing of Substrate W, Substrate W is first received from the last process of 
washing by the hand 92 under a carrier robot 90. next, the gate 17 of the upper case wsshing unit 10 is 
gone up by actuation of cylinder 17a ~ making (it opening) ~ a process cup 38 is raised by actuation of 
a cylinder 39. Next, a carrier robot 90 inserts the bottom hand 92 from the taking-out inlet port 16. and 
the substrate W to hold retreats delivery and this upper hand 92 to Chuck Laura 18 of the substrate 
maintenance device 11. in this condition, the gate 17 is descended by actuation of cylinder 17a ~ 
making (It closing) — a process cup is dropped by actuation of a cylinder 39. The substrate maintenance 
device 1 1 in which this held Substrate W will be in the condition of having surrounded the perimeter with 
the upper case process cup 38. and a penetrant remover will cease to disperse. Pinching Substrate W by 
actuation of a cylinder 21 as mentioned above in two or more Chuck Laura 18, Substrate W rotates by 
rotation of a motor 20. 

[0035] Injecting a penetrant remover to the vertical side of Substrata W from the upper penetrant 
remover nozzle 36 and the bottom penetrant remover nozzle 37, contact the top face of Substrate W in 
upper roll sponge 22, contact the inferior surface of tongue of Substrate W In bottom roll sponge 23, 
respectively, it is made to rotate, and the vertical side of Substrate W is washed. After washing 
termination raises the upper case process cup 38 while raising the gate 17. A carrier robot 90 inserts the 
bottom hand 92 in the interior from the taking-out inlet port 16, does reception retreat of the substrate 
W after washing termination, and descends to the location of the taking-out inlet port 60 of the 
lower-berth washing unit 50. next the gate 61 is descended by actuation of cylinder 61a — making (it 
opening) ~ the lower-berth process cup 66 is dropped by actuation of a cylinder 78, the bottom hand 92 
is inserted fi-om the taking-out inlet port 60. and the substrate W to hold is passed to the substrate 
maintenance device 52 of the lower-berth washing unit 50. Then, the upper hand 91 retreats, goes up 
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ana perrorms [ buDstrate W J delivery and washing for Substrate W to Chuck Laura IB ot the substrate 
maintenance device 1 1 of the upper case washing unit 10 by the receipt and the same actuation as the 
above from the last process of washing* 

[0036] After the substrate maintenance device 52 of the lower-berth washing unit 50 receives the 
substrate W after washing termination in the upper case washing unit 10. It pinches the periphery section 
of Substrate W by fixed pawl 63b and movable pawl 63a of a pawl 63, and holds Substrate W. Then, the 
gate 61 is raised while raising the lower-berth process cup 66 (it closes). The substrate maintenance 
device 52 in which this held Substrate W will be in the condition of having been surrounded by the 
lower-berth process cup 66 grade, and a penetrant remover will cease to disperse. A motor 65 is started 
in this condition and Substrate W is rotated in a low-speed field (for example, below 200rpm extenO. 
While injecting a penetrant remover to the vertical side of the substrate W held by the substrate 
maintenance device 52 from the upper penetrant remover nozzle 81 and the bottom penetrant remover 
nozzle 82. the top face of Substrate W is contacted rotating pencil sponge 68, and Substrate W is 
washed. 

[0037] A motor 86 performs rotation of pencil sponge 68» and the contact to a substrate W top face is 
performed by dropping the washing arm 74 in a cylinder 79. Moreover pencil sponge 68 will circle by 
making it circle in the washing arm 74 by the motor 75, rotating the top face of Substrate W, Pencil 
sponge 68 passes through the center of rotation of Substrate W, rocks it to the outer edge of Substrate 
W, and washes Substrate W. Supersonic vibration is given by the ultrasonic energy grant means which ia 
not illustrated to pencil sponge 68 the very thing or a penetrant remover at this time, a cleaning effect 
may be raised or the cleaning effect by cavitation destructive operation may be raised with a means to 
make a penetrant remover cause cavitation. And after washing termination makes it circle in the washing 
arm 74 to the outside of Substrate W, inserts pencil sponge 68 into the cleaning tub 80, and carries out 
self-cleaning, moreover, after washing termination of Substrate W carries out high-speed rotation (for 
example, 1,000rpm - 4.000rpm) of the substrate W by the motor 65, and disperses the penetrant remover 
adhering to a front face with a centrifugal force ^ making — desiccation ~ being the so-called ~ spin 
desiccation is carried out. 

[0038] after spin desiccation termination drops the gate 61 — the lower-berth process cup 66 is both 
dropped. In this condition, a carrier robot's 90 upper hand 91 is inserted into the lower-berth washing 
unit 50 from the taking-out inlet port 60, from the substrate maintenance device 52. it is made to retreat 
and that substrate W to hold is contained to a receipt and the cassette which does not illustrate this 
substrate W. After retreat of the upper hand 91 raises the lower-^berth process cup 66 while raising the 
gate 61. Of course, while raising the gate 61 like the above after carrying in Substrate W by the bottom 
hand 92 when carrying in the substrate W which washing ended in the upper case washing unit 10 
continuously, the lower-berth process cup 66 is raised and washing and spin desiccation are performed. 
[0039] In addition, although the upper case washing unit 10 was made Into roll/roll scrubber washing unit 
possessing two roll mold washing Implements in the above-mentioned example and having carried out as 
the substrate washing station considering the lower-berth washing unit 50 as pencil scrub washing and a 
spin-dry unit possessing a pencil mold washing implement, both the substrate washing stations that 
apply to this invention may constitute the upper case washing unit 10 and a lower-berth washing unit 50 
at roll/roll scrubber washing unit, as shown in drawing fi . 
[0040] 

[Effect of the Invention] As mentioned above, as explained, according to invention given in each claim, 
the effectiveness which was excellent as follows is acquired. 

[0041] Since the washing unit has been arranged to two steps of upper and lower sides, while being able 
to miniaturize the whole equipment according to invention according to claim 1, installation area of 
equipment can be made small. Moreover, each washing unit also has little migration distance of the 
carrier robot for conveying a substrate, and it ends to it 

[0042] According to invention according to claim 2, since an upper case washing unit and a lower-berth 
washing unit are washing units which enforce the mutually different washing approach, the substrate 
washing station constituted small can wash a substrate through a different washing process. 
[0043] When the upper case washing unit has arranged the drive more neariy up than a substrate 
maintenance device according to invention according to claim 3 and the lower-berth washing unit has 
arranged the drive more neariy caudad than a substrate maintenance device, the substrate maintenance 
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device or vertical Dom the washing unit will approach mutually, and it will be arranged, there is little 
migration length of a substrate, and it ends, and becomes transportable [ between both / of a substrate 
/ washing units ] with a small carrier robot with the small stroke of a hand, 

[0044] Since according to invention according to claim 4 it will OQrr/ in to the washing unit of another 
side with a carrier robot if a substrate is carried in to one washing unit of the vertical stage washing 
units and washing termination is carried out with a carrier robot, washing which passed through the 
washing unit of two steps of upper and lower sides with the small substrate washing station can be 
performed automatically. 

[0045] According to invention according to claim 5, with the substrate washing station constituted small 
by making one side of a vertical stage washing unit Into roll/roll scrubber washing unit, and making 
another side into pencil scrub washing and a spin-dry unit after carrying out roll/roll scrubber washing, 
pencil scrub washing can be carried out and spin desiccation can be carried out after washing 
termination. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been tranelated by computer. So the translation may not reflect the original 
precisely. 

2. **** showa the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the substrate washing station which washes substrates, 
such aa a semi-conductor wafer, through the washing process from which plurality differs. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
daiages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the orlsinal 
precisely. 

2. **iM« shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] With improvement in the degree of integration of a semiconductor device, a 
high air cleanliness class Is required also of washing of a substrate, and it is washed through the washing 
process from which plurality differs. The conventional substrate washing station arranges separately the 
washing unit which carries out a different washing process to a horizontal plane, conveys a substrate 
between washing units using a carrier robot washes it through washing by these two or more washing 
units, and is drying the substrate after washing termination. 

[0003] As mentioned above, it has the problem of needing a large installation tooth space while 
equipment enlarges it. since the conventional washing station arranges two or more washing units to the 
horizontal plane. Moreover, the problem that became large and a carrier robot's business area became 
large also had the migration length of the carrier robot which conveys a substrate. Moreover, since two 
or more washing units are arranged horizontally, when depth becomes large and maintains exchange, 
washing, etc. of components etc., it cannot access from one side face, but there is a problem that it 
must access from two or more side faces. 

[W)04] As mentioned above, when for example, floor line cost installs a washing station in an expensive 
clean room, since the problem that a large installation tooth space must be needed or the maintenance 
of exchange, washing, etc. of components etc. must be accessed from two or more side faces needs a 
big tooth space, It is inconvenient. 



[Translation donej 



1 / 1 



2007/10/04 13:23 



'"'2007110^268' Wm'a ' 'S. YAMAMOTO OSAKA «'^^'^^-i-'f""-"'i"No. 1851' ""P. 14/80''^'^ 

* NOTICES * 

JPO and INPIT are not reiponsibia for any 
damgas caused by tho uaa of this translation. 

1. This document ha$ been translated by computer. So the translation may. not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] As mentioned above, as explained, according to invention given in each claim, 
the effectiveness which was excellent as follows is acquired. 

[0041] Since the washing unit has been arranged to two steps of upper and lower sides, while being able 
to miniaturize the whole equipment according to invention according to claim 1. installation area of 
equipment can be made small. Moreover, each washing unit also has little migration distance of the 
carrier robot for conveying a substrate, and it ends to it. 

[0042] According to invention according to claim 2, since an upper case washing unit and a lower-berth 
washing unit are washing units which enforce the mutually different washing approach, the substrate 
washing station constituted small can wash a substrate through a different washing process. 
[0043] When the upper case washing unit has arranged the drive more nearly up than a substrate 
maintenance device according to invention according to claim 3 and the lower-berth washing unit has 
an-anged the drive more nearty caudad than a substrate maintenance device, the substrate maintenance 
device of vertical both the washing unit will approach mutually, and it will be arranged, there is little 
migration length of a substrate, and it ends, and becomes transportable [ between both / of a substrate 
/ washing units ] with a small can-ier robot with the small stroke of a hand. 

[0044] Since according to invention according to claim 4 it will carry In to the washing unit of another 
side with a carrier robot if a substrate is carried in to one washing unit of the vertical stage washing 
units and washing termination is carried out with a can-ier robot, washing which passed through the 
washing unit of two steps of upper and lower sides with the small substrate washing station can be 
performed automatically. 

[0045] According to invention according to claim 5. with the substrate washing station constituted small 
by making one side of a vertical stage washing unit into roll/roll scrubber washing unit, and making 
another side into pencil scrub washing and a spin-dry unit, after carrying out roll/roll scrubber washing, 
pencil scrub washing can be carried out and spin desiccation can be carried out after washing 
termination. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] It aims at this invention having been made in view of the 
aboye-mentfoned point, being able to remove the above-mentioned problem, and being able to 
miniaturize it and installation area being small, and ending and the maintenance of exchange, washing, 
etc- of components etc, offering an easy substrate washing station. 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the substrate 
washing station characterized by having arranged the washing unit possessing the drive which drives the 
substrate maintenance device and this substrate maintenance device which a substrate is held to two 
steps of upper and lower sides has invention according to claim 1. 

[0007] Since the washing unit has been arranged to two steps of upper and lower sides as mentioned 
above, while being able to miniaturize the whole equipment, installation area of equipment can be made 
small. Moreover, each washing unit also has little migration distance of the carrier robot for conveying a 
substrate, and it ends to it. 

[0008] Moreover, invention according to claim 2 is characterized by being the washing unit which 
enforces the washing approach by which the upper case washing unit differed from the lower-berth 
washing unit mutually in a substrate washing station according to claim 1. 
[0009] As mentioned above, since an upper case washing unit and a lower-berth washing unit are 
washing units which enforce the mutually different washing approach, the substrate washing station 
constituted small can wash a substrate through a different washing process. 

[0010] Moreover, in a substrate washing station according to claim 2, it is roll/roll scrubber washing unit 
to which either of the vertical stage washing units possesses two roll mold washing implements which 
wash both sides of a substrate, respectively, and is characterized by being pencil scrub washing and the 
spin-dry unit which canries out spin desiccation of the substrate with which another side possessed and 
washed the pencil mold washing Implement with said drive. 

[001 1] Moreover, in the above-mentioned substrete washing station, an upper case washing unit is 
roll/roll scrubber washing unit, and it is characterized by lower-berth washing units being pencil scrub 
washing and a spin-dry unit 

[0012] With the substrate washing station constituted small by considering as roll/roll scrubber washing 
unit as mentioned above, and making another side into pencil scrub washing and a spin-dry unit, after 
carrying out roll/roll scrubber washing, pencil scrub washing is carried out, and spin desiccation can be 
carried out after this pencil scrub washing is completed. 

[0013] Moreover, it is characterized by for the upper case washing unit having arranged the drive in a 
substrate washing station according to claim 1 more nearly up than a substrate maintenance device in 
invention according to claim 3, and the lower-berth washing unit having arranged the drive caudad from 
the substrate maintenance device. 

[0014] When the upper case washing unit has arranged the drive as mentioned above more nearly up 
than a substrate maintenance device and the lower-berth washing unit has arranged the drive more 
nearly caudad than a substrate maintenance device, the substrate maintenance device of vertical both 
the washing unit will approach mutually, and it will be arranged, there is little migration length of a 
substrate, and it ends, and becomes transportable [ between both / of a substrate / washing units ] with 
a small carrier robot with the small stroke of a hand. 

[0015] In a substrate washing station according to claim 1, invention according to claim 4 will be 
characterized by carrying in to the washing unit of another side with a carrier robot if a carrier robot is 
provided, a substrate is carried in to one washing unit of the vertical stage washing units with this carrier 
robot and washing termination is carried out 

[0016] Since it will carry in to the washing unit of another side with a carrier robot if a substrate is 
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carried in to one washing unit ot the vertical stage washing units and washing termination is carried out 
with a carrier robot as mentioned above, washing which passed through the washing unit of two steps of 
upper and lower sides with the small substrate washing station can be performed automatically. 
[0017] Moreover, in a substrate washing station according to claim 1, it is characterized by providing the 
****** device which has been over up about the upper case washing unit. 

[0018] By providing a ****** device as mentioned above, the maintenance of the parts replacement of 
the washing unit of a vertical stage, washing, etc. becomes easy in the condition of having bounded up, 
about an upper case washing unit. 

[0019] Moreover, in a substrate washing station according to claim 2, Invention according to claim 5 is 
roll/roll scrubber washing unit to which either of the vertical stage washing units possesses two roll mold 
washing implements which wash both sides of a substrate, respectively, and is characterized by to be 
pencil scrub washing and the spin-dry unit which carries out spin desiccation of the substrate with which 
another side possessed and washed the pencil mold washing imptennent with a drive. 
[0020] Moreover, in the above-mentioned substrate washing station, an upper case washing unit is 
roll/roll scrubber washing unit, and it is characterized by lower-berth washing units being pencil scrub 
washing and a spin-dry unit 

[0021] With the substrate washing station constituted small by considering aa roll/roll scrubber washing 
unit as mentioned above, and making another side Into pencil scrub washing and a spin-dry unit, after 
carrying out roll/roll scrubber washing, pencil scrub washing can be carried out and spin desiccation can 
be carried out after washing termination. 
[0022] 

[Embodiment of the Invention] Hereafter, the example of a gestslt of operation of this invention is 
explained based on a drawing. Drawing 1 thru/or drawing 4 are drawings showing the configuration of the 
substrate washing station concerning this invention, and drawing 1 is drawing in which In the whole 
substrate washing station configuration and drawing 2 the upper case washing unit configuration of a 
substrate washing station and drawing 3 show the lower-berth washing unit configuration of a substrate 
washing station, and drawing 4 shows a carrier robot's configuration, respectively. This substrate washing 
station has anranged the upper case washing unit 10 and the lower-berth washing unit 50 up and down, 
the penetrant remover drain pan 41 has been arranged in the middle, and the batch has separated the ' • 
upper case washing unit 10 and the lower-berth washing unit 50 so that it may Illustrate. Moreover, it 
can have bounded up and the upper case washing unit 10 can be rotated now, as shown in drawing 5 
through a hinge 51. The upper case washing unit 10 is positioned by the positioning stopper 83 attached 
in the casing 54 of the lower-berth washing unit 50. when it lowered and takes down through a hinge 51. 
[0023] The upper case washing unit 10 possesses the drive 12 which drives the substrate maintenance 
device 1 1 and this substrate maintenance device 1 1 which Substrate W Is held. The part except the 
drive 12 of the upper case washing unit 10 is covered by casing 13. an inlet 14 and a jet pipe 15 are 
formed in this casing 13, and the taking-out inlet port 16 which performs the taking-out close of 
Substrate W further is formed. Moreover, the gate 17 opened and closed by cylinder 17a is established In 
the taking-out Inlet port 16. Moreover, a drive 12 is carried on casing 13 and covered by casing 40. 
[0024] As shown in drawing 6 , the substrate maintenance device 11 possesses Chuck Laura [ two or 
more (drawing four pieces) ] 18 arranged at equal intervals at the periphery section of Substrate W. and 
this chuck roller 18 fixes to the lower limit of a spindle 19, respectively, and it rotates each spindle 19 by 
the motor 20 of a drive 12. Moreover, each spindle 1 9 can be moved now in the direction of a path of 
Substrate W in a cylinder 21. and pinches Substrate W by actuation of this cylinder 21 in two or more 
Chuck Laura 18, and by rotation of a motor 20, Substrate W rotates it. as shown In an arrow head A. In 
addition, drawing 6 ie the B-B sectional view of drawiq^ 2 . 

[0025] 22 and 23 are the upper roll sponge which becomes with the roll mold washing fixture which 
washes both sides of the upper and lower sides of Substrate W, and bottom roll sponge, respectively. 
The bevel gear 26 which mesh with the bevel gear 25 which fixed to the lower limit of a spindle 24 in the 
edge of upper roll sponge 22 fix, and by rotation of a motor 27. as shown In an arrow head D, it rotates. 
Moreover, the bevel gear 30 which mesh with the bevel gear 29 which fixed elso at the lower limit of a 
spindle 28 or edge of bottom roll sponge 23 fix. and by rotation of a motor 31. as shown in an arrow head 
E, it rotates. 

[0026] Moreover, a spindle 24 can be moved now in the vertical direction in a cylinder 33 In the direction 
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OT a patn or bubstrat© W in a cylinder si, and, thereby, can move upper roll sponge 22 in the direction of 
a path and the vertical direction of Substrate W. Similarly, a spindle 28 can be moved now in the vertical 
direction in a cylinder 34 in the direction of a path of Substrate W in a cylinder (not shown), and, thereby, 
can move bottom roll sponge 23 in the direction of a path and the vertical direction of Substrate W. 35 is 
a cleaning tub for carrying out self-cleaning of the upper roll sponge 22. Moreover, although illustration is 
omitted, the cleaning tub for carrying out self-cleaning of the bottom roll sponge 23 is also prepared. 
[0027] 36 is an upper penetrant remover nozzle for injecting a penetrant remover on the top face of 
Substrate W, and 37 is a bottom penetrant remover nozzle for injecting a penetrant remover on the 
inferior surface of tongue of Substrate W. The periphery of the substrate maintenance device 11 is 
surrounded with the upper case process cup 38, and this upper case process cup 38 can move up and 
down now in a cylinder 39. 

[0028] The lower-berth washing unit 50 possesses the drive 53 which drives the substrate maintenance 
device 52 and this substrate maintenance device 52 which Substrate W is held. As for the lower-berth 
washing unit 50. the whole is covered by casing 54. The inlet 55 and the exhaust port 56 are established 
in this casing 54. The downflow air jet hole duct 57 arranged in the upper part of casing 54 on the 
inferior surface of tongue of the penetrant remover drain pan 41 is open for free passage to this Inlet 55, 
and is opening the jet pipe 58 for free passage for the exhaust port 56. Moreover, the taking-out inlet 
port 60 which performs the taking-out close of Substrate W is established in casing 54, and the gate 61 
opened and closed by cylinder 61a is established in this taking-out inlet port 60. 
[0029] The substrate maintenance device 52 possesses the wafer chuck wheel 82 which has the pawl [ 
two or more (drawing four pieces) ] 63 in the periphery section, as shown in drawing 7 , A pawl 63 
consists of fixed pawl 63b and movable pawl 63a, fixed pawl 63b is fixed to the periphery section top 
face of the wafer chuck wheel 62, and movable pawl 63a Is supported by this fixed pawl 63b free [ 
rotation ] by shaft 63c. This movable pawl 63a rotates to hard flow (direction which opens a pawl 63) by 
****(ing) the end of rod 63e. being energized by the one direction (direction which closes a pawl 63) 
focusing on shaft 63c by spring 63d resiliency, and always operating the pawl driving cylinder 64. That is, 
the periphery section of Substrate W is pinched by fixed pawl 63b and movable pawl 63a by operating 
the pawl driving cylinder 64, laying Substrate W on fixed pawl 63b. where a pawl 63 Is opened (condition 
of having rotated movable pawl 63a focusing on shaft 63c), and making the pawl driving cylinder 64 
non-operative. In addition, drawing 7 is the F-F view Fig. of drawing 3 . 

[0030] The wafer chuck wheel 62 is rotated by the motor 65. This motor 65 and the pawl driving cylinder 
64 constitute the drive 53 which drives the substrate maintenance device 52. Moreover, the wafer chuck 
wheel 62 is surrounded with the lower-berth process cup 66 arranged at the periphery, and this 
lower-berth process cup 66 can move up and down now in a cylinder 78. The washing drain pan 67 is 
arranged under the wafer chuck wheel 62. 

[0031] 68 is the pencil sponge used as the pencil mold washing fixture which washes upper both sides of 
Substrate W. and this pencil sponge 68 is connected with a motor 86 through a spindle 69, a pulley 70, a 
belt 71, a pulley 72, and a spindle 73, and as rotation of this motor 86 shows to an arrow head G, it 
rotates. The pulley 70, the belt 71. the pulley 72, and the spindle 73 are held in the washing arm 74. This 
washing arm 74 is connected with a motor 75 through a belt 77 and a pulley 76, and as shown In the 
arrow head H of drawing 7 , it can be circled now in it Moreover, the washing arm 74 can move up and 
down now in a cylinder 79. 

[0032] 80 is a cleaning tub for carrying out self^cleaning of the pencil sponge 68. 81 is an upper 
penetrant remover nozzle which iruects a penetrant remover on the top face of the substrate W held at 
the substrate maintenance device 52, and 82 is a bottom penetrant remover nozzle which injects a 
penetrant remover on the inferior surface of tongue of this substrate W. 90 is a carrier robot which 
adjoined the substrate washing station and has been stationed, and as shown in drawing 4 , this carrier 
robot 90 has the hand, the upper hand 91 and the bottom hand 92. of two, moves both the hands 91 and 
92 in the vertical direction, makes it circle, he makes a level radial expand and contract and can position 
each hand 91 and 92 now. 

[0033] In the substrate washing station of the above-mentioned configuration, the arr 101 inhaled from 
the inlet 14 of the upper case washing unit 10 is exhausted through a jet pipe 15. Moreover, the air 102 
inhaled from the inlet 55 of the lower-berth washing unit 50 serves as a downflow, flows out of nozzle 
opening 57a of the downflow air jet hole duct 57, and is discharged from a jet pipe 58. Moreover, in the 
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upper case wasning unit 10, tne penetrant remover 103 used for substrate washing flows down to the 
penetrant remover drain pan 41, and is discharged through the effluent duct 84. Moreover, in the 
lower-berth washing unit 50, the penetrant remover 104 used for substrate washing flows down to the 
penetrant remover drain pan 67, and Is discharged through the effluent duct 85. 

[0034] On the occasion of washing of Substrate W. Substrate W is first received from the last process of 
washing by the hand 92 under a carrier robot 90. next, the gate 17 of the upper case washing unit 10 is 
gone up by actuation of cylinder 1 7a — malting (it opening) — a process cup 38 is raised by actuation of 
a cylinder 39. Next, a carrier robot 90 inserts the bottom hand 92 from the taking-out inlet port 16, and 
the substrate W to hold retreats delivery and this upper hand 92 to Chuck Laura 18 of the substrate 
maintenance device 11. in this condition, the gate 17 is descended by actuation of cylinder 17a — 
making (it closing) — a process cup is dropped by actuation of a cylinder 39. The substrate maintenance 
device 1 1 in which this held Substrate W will be In the condition of having surrounded the perimeter with 
the upper case process cup 38, and a penetrant remover will cease to disperse. Pinching Substrate W by 
actuation of a cylinder 21 as mentioned above in two or more Chuck Laura 18, Substrate W rotates by 
rotation of a motor 20. 

[0035] Injecting a penetrant remover to the vertical side of Substrate W from the upper penetrant 
remover nozzle 36 and the bottom penetrant remover nozzle 37, contact the top face of Substrate W in 
upper roll sponge 22, contact the inferior surface of tongue of Substrate W in bottom roll sponge 23, 
respectively, it is made to rotate, and the vertical side of Substrate W is washed. After washing 
termination raises the upper case process cup 38 while raising the gate 17. A carrier robot 90 inserts the 
bottom hand 92 in the interior from the taking-out inlet port 16. does reception retreat of the substrate 
W after washing termination, and descends to the location of the taking-out inlet port 60 of the 
lower-berth washing unit 50. next, the gate 61 is descended by actuation of cylinder 61a ~ making (it 
opening) — the lower-berth process cup 66 is dropped by actuation of a cylinder 78, the bottom hand 92 
is inserted from the taking-out inlet port 60, and the substrate W to hold is passed to the substrate 
maintenance device 52 of the lower-berth washing unit 50. Then, the upper hand 91 retreats, goes up 
and performs [ Substrate W ] delivery and washing for Substrate W to Chuck Laura 18 of the substrate 
maintenance device 11 of the upper case washing unit 10 by the receipt and the same actuation as the 
above from the last process of washing. 

[0036] After the substrate maintenance device 52 of the lowei^berth washing unit 50 receives the 
substrate W after washing termination in the upper case washing unit 10. it pinches the periphery section 
of Substrate W by fixed pawl eSb and movable pawl 63a of a pawl 63, and holds Substrate W. Then, the 
gate 61 is raised while raising the lower-berth process cup 66 (it closes). The substrate maintenance 
device 52 in which this held Substrate W will be in the condition of having been surrounded by the 
lowei^berth process cup 66 grade, and a penetrant remover will cease to disperse. A motor 65 is started 
in this condition and Substrate W is rotated in a low-speed field (for example, below 200rpm extent). 
While injecting a penetrant remover to the vertical side of the substrate W held by the substrate 
maintenance device 52 from the upper penetrant remover nozzle 81 and the bottom penetrant remover 
nozzle 82, the top face of Substrate W is contacted rotating pencil sponge 68. and Substrate W is 
washed. 

[0037] A motor 86 performs rotation of pencil sponge 68, and the contact to a substrate W top face is 
performed by dropping the washing ann 74 in a cylinder 79. Moreover, pencil sponge 68 will circle by 
making it circle in the washing arm 74 by the motor 75, rotating the top face of Substrate W. Pencil 
sponge 68 passes through the center of rotation of Substrate W, rocks it to the outer edge of Substrate 
W. and washes Substrate W. Supersonic vibretion is given by the ultrasonic energy grant means which is 
not illustrated to pencil sponge 68 the very thing or a penetrant remover at this time, a cleaning effect 
may be raised or the cleaning effect by cavitation destructive operation may be raised with a means to 
make a penetrant remover cause cavitation. And after washing termination makes it circle In the washing 
arm 74 to the outside of Substrate W. inserts pencil sponge 68 into the cleaning tub 80, and carries out 
self-cleaning, moreover, after washing termination of Substrate W carries out high-speed rotation (for 
example. LOOOrpm - 4,000rpm) of the substrate W by the motor 65. and disperses the penetrant remover 
adhering to a front face with a centrifugal force — making — desiccation — being the so-called — spin 
desiccation is carried out. 

[0038] after spin desiccation termination drops the gate 61 — the lower-berth process cup 66 is both 
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droppea. in inis conaroon, a carrier robot s yu upper hand 91 is inserted into the lower-berth washing 
unit 50 from the tai<injrout inlet port 60, from the substrate maintenance device 52, it is made to retreat 
and that substrate W to hold is contained to a receipt and the cassette which does not illustrate this 
substrate W. After retreat of the upper hand 91 raises the lower-berth process cup 66 while raising the 
gate 61. Of course; while raising the gate 61 like the above after canning in Substrate W by the bottom 
hand 92 when carrying in the substrate W which washing ended in the upper case washing unit 10 
continuously, the lower-berth process cup 66 is raised and washing and spin desiccation are performed 
[0039] In addition, although the upper case washing unit 10 was made irrto roll/roll scrubber washing unit 
possessing two roll mold washing implements in the above-mentioned example and having carried out as 
the substrate washing station considering the lower-berth washing unit 50 as pencil scrub washing and a 
spin-dry unit possessing a pencil mold washing implement, both the substrate washing stations that 
apply to this invention may constitute the upper case washing unit 10 end a lower-berth washing unit 50 
at roll/roll scrubber washing unit, as shown in drawing B . 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[DrawinR 1] It is drawing showing the whole substrate washing station configuration concerning this 
invention. 

[D^^Yylng 21 It is drawing showing the upper case washing unit configuration of the substrate washing 
station concerning this invention. 

fPrgwing 31 It is drawing showing the lower-berth washing unit configuration of the substrate washing 
station concerning this invention. 

[Prflwingi ] It IS drawing showing the configuration of the carrier robot of the substrate washing station 
concerning this invention. 

[D>'9W}n« 51 It Is drawing showing the condition of having bounded the upper case washing unit of the 
substrate washing station concerning this invention. 
[Drawing 6l It Is the B-B sectional view of drawing 2 . 
[Drawing 71 It is the F-F sectional view of drawing 3 . 

[Drawing B] It is drawing showing the whole substrate washing station configuration concerning this 
invention. 

[Description of Notations] 

10 Upper Case Washing Unit 

1 1 Substrate Maintenance Device 

1 2 Drive 

16 Taking^Out Inlet Port 

17 Closing Motion Gate 

18 Chuck Laura 

22 Upper Roll Sponge 

23 Bottom Roll Sponge 

36 Upper Penetrant Remover Nozzle 

37 Bottom Penetrant Remover Nozzle 

38 Upper Case Process Gup 

41 Penetrant Remover Drain Pan 

50 Lower-Berth Washing Unit 

51 Hinge 

52 Substrate Maintenance Device 

53 Drive 

60 Taking-Out Inlet Port 

61 Closing Motion Gate 

62 Wafer Chuck Wheel 

63 Pawl 

64 Pawl Driving Cylinder 

66 Lower-Berth Process Cup 

67 Penetrant Remover Drain Pan 

68 Pencil Sponge 
74 Washing Arm 
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8 1 upper raneirani remover iNOZzfe 

82 Bottom Penetrant Remover Nozzle 

83 Positioning Stopper 
64 Effluent Duct 

90 Carrier Robot 
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[Document Name] Specification 

[Title of the Invention] A. substrate washing station and the substrate washing approach 
[Claim(8)] 

[Claim 1] The substrate^ vyashjng station characterized; by having arranged the washing unit possessing 
the drive which drives the substrate maintenance deyipe and this substrate malntenanota device which a 
substrate is held to two ssteps of upper and lower side^. 
[Claim 2] In a substrate washing station according tp claim 1» 

The substrate washing statloh characterized by beirig the washing unit which enforces the washing . 
approach by which said upper case washing unit differed from the lower^berth washing unit mutually. 
[Claim 3] In a substrate washing station according to claim 1, 
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It is the substrate washing station characterized by for said upper case washing unit having arranged 
said drive more nearly up than said substrate maintenance device, and said lower-berth washing unit 
having arranged said drive caudad from said substrate maintenance device. 
[Claim 4] In a substrate washing station according to claim 1, 

The substrate washing station characterized by carrying in to the washing unit of another side with said 
carrier robot if a carrier robot is provided, a sMbstrate is. carried in to one washing unit of said vertical 
stage washing units with this carrier robot and washing termination is carried out. 
[Claim 5] In a substrate washing station according to claim 2, 

The substrate washing station characterized by being roll/roll scrubber washing unit to which either of 
said vertical stage washing units possesses two roll mold washing implements which wash both sides of a 
substrate, respectively, and being pencil scrub washing and the spin-^dry unit which carries put spin 
desiccation of the substrate with which another side possessed and. washed the pencil mold washing 
implement vyith said drive, 

[Claim 6] The substrate washing approaph obaracterized by carrying fn a substrate and a carrier robot 
washing a substrate to one vyashlng uriil of the wasbihg units arranged to two steps of upper and lower . 
sides possessing the drive which drives the substrate maintenance device and this substrate . 
maintehance device which a substrate: Is hdd, and carrying in to the washing unit of another side tWs 
substrate tha^ washing ended." anci washing it with iaid carrier robot [ " 

[Detailed Description of the invention] ' ; 

:[0001] 

. [Field of the Invention] 

This invention relates to the substrate washing station and the substrate washing approach of washing • 
substrates, such as a semi-conductor wafer, through the.washiog process from which plurality differs. 
[0002] 

[Desoriptlon of the Prior Art] 

With improvement in the degree of integration of a semiconductor device, a high air cleanliness class i's 
required alaio pf washing of a aubstrate,; and it is washed through the washing process from which 
plurality differ^ The conventional substarate washirig station arranges separately the wishing unit v^hich * 
carries out a different washing process to a horizontal plane, conveys a substrate between washing- units, 
using a carrier: robot, washes it thrpugh; washing: by these tvyo or more washing units, and is dryliig the . 
substrate after washing ternrilnatlon. . : 

[0003] . ' 

As mentioned above, it has tha problem of heeding a installation: tooth spape while equipment 
enlarges it^ sinpe the conventional yvashinsi etatiOn arranges twp or more washing units to the horizontal^ 
plane: Moredyer» the problem that becami? Jargci and a carrier robot's business area became large also 
had the mii|ration tength of the ©iarrfiir rpbbt wHiph ••cpnyeys a substrate. Moreovcfr; sihce twp or more 
washing units: are arranged horizontally, when, depth becomes large and maintains excfianie; washing, etc. 
of components eta, it cannot access from one side face; but t^ Is a problem that it must access from 
two or more side faces. 

■ [00043 ' : ' 

As mentlbned .above, when for example, floor line cost installs a; washing station in ah expensive clean 
room, since the problem that a large installation tooth space rtiust be needed or the maintenance of 
exchange, washing, etc. of components etc. must be accessed frpm two or more side faces needs a big 
tooth space, it is inconvenient 
[0005] : 

[Problem(a) tp be. Solved by the Inyentip^^ 

It aims at thja invention having been -made in view of the above-mentioned point, being able to remove 
the aboye-rr^entfoned problem, and being able to minieturize it. and installation area being small, and 
ending and the maintenance of exchange, washing, etc. oiF components. etc. offering an easy substrate 
washing station and the substrate washing approach. 
[0006] • 

[Means for Solving the Problem] 

In order to solye the above-mentioned technical problem, the substrate washing station characterized by 
having arranged the washing unit possessing the drive which drives the substrate maintenance device 



2/9 



2007/10/04 13:28 



2007$10fl26B 11«|19^^. S. YAMAMOTO OSAKA ih.].- ^vv^^^ i.:,,,.!. ii.K...ji./.'«M,^Qjg5,ri. .p_ 29/80"''''''- 

ana tnis suDstrate maintenance device which a substrate is held to two steps of upper and lower sides 

has invention according to claim 1. 

[0007] 

Since the washing unit ;h«s been arranged to two steps of upper and lower sides es mentioned above) 
while being able to miniaturize the whole equipment, installation area of Equipment can be made small. 
Moreover, each washing unit also has little migration distance of the carrier robot fbr conveying a 
substrate, and It ends to it. 
[0008] 

Moreover, invention according to claim 2 is cherscterized by being the washing unit which enforces the 
washing approach by which the upper case washing iinit differed from the lowe'r-berth washing unit 
mutually in a substrate washing station according to clam i. 
•[0009]. ••■ 

As mentioned above, since an upper ease washing unit and, a lower-berth washing uhlt are washing units 
Which enforce the: mutuaily different washing approaehi the substrste Washing istatjon ebnstltuted sRiilH . 
can vyash a substrate thirpugh a different washing process. 
[QQ1Q1 

iMoreover, In ia substrate washing station abcording tp^lalmi^ it is: roll/roH scrubber washing unit to • . ; . 
which either of the; vertical stage washingiuhfte which waefi ■ 

both :^ide.8 of a subitrate, respectively, end is eheracterlked by being pencir scrub washing and the 
ep|n-(Jry unitwhloh. o«H08 out spin desiccition ic*:^^ with Wliloh'arwther side possessed and 

washed the pendj ririol<l washing Implemeift wttH 8^^^ 

[00113 ■■ '.. 

Moreover, in the abGYe-meritioned substrate. wasWng Station, an upper case washing unit is roll/roll 
scrubber washing uriit,::and it Is characterized by lowr^berth washing uniti being pencil scrub washing . 
and a spin-dry ijriit. . . •. 
.■[0012] 

With the substrate. Washing Station constituted small by considering as roll/i-oll scrubber washing unit as • 
.mentioned above..ahd;rhBkihg.another side, into pencil scrtib washlng^fiind a spin-dry , unit, after carrying : 
out roll/roll scrubber washing.. pencH seriib washiihg is. carried out and spin desiccation can be carried ■■■ 
= out after this pienpil scciib washing is eoWipIeiiidiV 

:.[poi3]\'': . ' ■ •• 

Morisover, it Is oharact^rlzed by for the upper case Wasf^lng unit having arranged the drive in a substrate . 
washing station: according to cisim 1 more iieiiirly >ip than a substrate : iriaihtenance device in invention. . • 
according to claim 3,. andihe ioWei^berth vyashini unit having arranged the drive caudad from the- • 
- aubstratia maintenance.. device. ..: .:■^■ ".'.-j:!;'- 

;-[0014]: : -r. .■',]■■:■[;■. ■■ ■ •-. ■ \\-':M'rl'-'':^} ■ ■ .'■ '■ ' ' ■ ' .'L' 

When the upper cese washing unit has arranged^the driy« as mentioried above; more nearly iip than:*. : i. 
substrate maintenance device and the lower^beiih was^^^ has arranged the drive more nearly . ' 
oaudad than a substrate iriaintjBnance device,;the 8ubstriite maintBnarioe device of vertical both the ' 
washingunit will approach mutuaMy, and it wilLbeiarrangedithere is little rtilgraffion length of a substrate, • 
and it ends, and becomes transportable [ between both / of a substriite /.washing units ] with a small ' . 
oarriei* robot with the srhall stroke of a hand. - 
[001 5]-. .:• . 

In a substrate washihg-station according to c|aim: l, |nver*ton according to claim 4 wlll.be characterized 
by carrying in to the wMhing unit of another side iwith a carrier robot, if ;e caHer robot is provided, a 
.substrate. is carried iln to one washing unit of the verticai stage washing units with this carrier robot and 
washing termination is carried out. 

[0016]' ■ :• 

Since it will carry in to the washing unit of another aide with a carrier rb;bot if a substrate is carried jn to 
one washing unit of the verticaP stage washing units and washing termination: is carried out with a carrier 
robot as nierttioned above, washing which passed .through the washing unit of two steps of upper and 
lower sides with the small substrate washing station can be performed automatically 
[0017] 

Moreover, in a substrate washing station according to claim 1 , it is characterized by providing the 
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****** device which has been over up about the upper caee washing unit. 
[0018] 

By providing a ****** device as mentioned above, the maintenance of the parte replacement of the 
washing unit of a vertical stage, washing, etc. becomes easy in the condition of having bounded up, about 
an upper ease, washing unit. 
[0019] : . 

Moreover, in a substrate washing station according to claim 2, invention accprdirig to claim 5 is roll/roll 
scrubber washing unit to which.either of the vertical stage washing units possesses two roll mold 
washing Implements which wash both' sides of a substrate,, respectively, and is oha-ecterized by to be 
pericil scrub washing and. the epin-dry unit which carries out spin desiccation of the: substrate With which 
. another; side possessed and washed the pencil mold: washing imp^^ 

mm : 

Moreover, in the above-^mentipned substrate wasHihg afeaitipn.; ah upper oasis wii'shmg wnit is roll/roll, 
sprubber washing unit, :and it Js characterized by ieWerbirth;.WBsh.|rig:uni1»'bW^^^ washing 

ahd -a-ispih-^dry. 'Unit. ■ ■ 

■[Opi2l]:'.\:'-. ■■ \- y' '\ -'^''-'^yi;:-'^'- ■ ' -'y'^- ■ 

:With thie.siubstrate washing station constituted small by ocnsidering as rpll/roil sorubbsir.. washing. unit as: 
mehtipnad above, and making anQt|ier side intp penci^^^^^^^^ unit after carryJng 

out .rpll/roll Scrubber washing, pehcll scrub washing can b» carried put and spin desiocailon can be 
•b8rHed:o.ijt ■aftefwashinig termination, . 

• ,. ■ 

McM-epy^r. it i^ to the substrate washing approach charaotertMd: by for invention according to claim 6 to . 
^?j^. f^::« substrate, and tO wiash. a substrate with a carrier roi>ct to one washing unit of the washing 
uni^s air^nged .^ two steps. Ofoupper iand lower sides poisasbing the driy^^ 

mairt«riahce device and this substrate mainteniarice deyice;in>hich:a suba^atdilsKeld '^ndto carry iri 
to the vyaahing unit of another sid^ this substrate thet wasMng ended/arid to wash it with aaid carrier . : 

•robot:.-; 

•COOiS}::;- . \- J.y-::- --.'/l- . ■". 

Since it vyill carry in to the washing unit of another side and^will wash if a substrate is parried in to one : '■ 
washing unit of the vertical stage wash out with a carrier, 

robot as morvtlpried abovei installation area of e Washing uriiti oan be made Smalii and -a carrier robot's 
migration length can be lieissenedl,' arid :efliiofent substrate waehlnjE ci^n be perfbrnied. " 

•CPQ24ii:-:::-;o-;:-.. -o^..^./. ...,y ^ : ..... 

tE'iiiibodlme.nt .of :the Invention] ■ \ ■ '.^V 

HBi^!aft|jr, the; example of a gestaft of operation of. tliis invention is explained based on. a drawings . 
.;Drayv(ng 1 thru/or drawing 4 areidrawinifs showing the configuration of the substrate washing station 
oonceriiing this invention, and drajwing 1 is drawing in whibh Jn the whole substrrte wishing stetion 
configuration 9nd drawing 2 the upper case washing unit configuration of a substrke: washing station and 
drawing:3^how the lower-berth washing unit configuratibn of a substrate washing station, and drawing 4 
shows a earrier robot's cohfijwration, respectively:' This stibstrate W 

upper case washing unit 10 and the lower-berth washing unit 50 up and down, the penetrant- remover ' 
drain pan '41 has been arranged in the middle, and the batch has separated tha upper case washing unit 

1 0 and the lovver-bertth washing unit 50 so that it may illustrate. Moreover, it can have bounded up and 
the upper, case: washing unit l Oiean be rotated now, as shown In drawing. 5 through a hinge SI. The upper 
case washing unit 10 is positioned by the positioning stopper 83 attached in the casing: 54 of the 
lower-!berth washing unit: 50; when it lowered andtal^es doWn through a hinge 51. . 

£0025]. 

The upper case washing unit 10 possesses the drive 12 which drives the substrate maintenance device 

11 and this substrate maintenance device M which Substrate :W is held The part except the drive 12 of 
the upper case washing unit 10 is covered by casing 13, an inlet 14 and a jet pipe 15 are formed in this 
casing 13, and the taking-out Inlet port 16 which performs the taking-out close of Substrate W further Is 
formed. Moreover, the gate 17 opened and closed by cylinder 17a is established in the taking-out inlet 
port 16. Moreover, a drive 12 is carried on casing 13 and covered by casing 40. 

[0026] 
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As snown in drawing 6, the suDstrate maintenance device 1 1 possesses Chuck Laura L two or more 
(drawing four pieces) ] 18 arranged at equal intervals at the periphery section of Substrate W, and this 
chucl< roller 18 fixes to the lower limit of a spindle 19, respectively, andjt rotates each spindle 19 by the 
motor 20 of a drive 12. Moreover, each spindle 19 can be moved now in the direction of a path of 
Substrate W in .a cylinder 21. and pinches Substrate W by actuation of this cyllhder 21 in two or more 
Chuck Laura 18, end by rotation of a motor 20. Substrate W rotates jti. as shown in an arrow head A, In 
addition, drawing 6 is the B-B sectional view of drawing 2. 
[0027] 

22 and 23 are the upper roll sponge which becomes with the roll mold washing fixture which washes both 
sides of the upper and lower sides of Substrate and bottom roll sponge, respectively. The bevel gear 
Z6 which mesh with the . bevel gear 25 which fixed to the lower limit of a , spindle 24 in the edge of upper . 
roll sponge 22 fix; and by rotation of a motor 27, as ihown in an arrow head: D. it rotates: Moreover; the 
bevel gear 30 which mesh with; the bevel gear 29 which fi^ced.also it thelpwer limit of a spindle 28 or 
edge of bbttpm roll sponge 23 fik, and Ijy rotation of a motor 31 , as showri In an arrow head E, it rotates. 
[0028]; 

Moreover, a\8pindle 24 oan.be mwed now Ip the vertical direction iri a cylinder 33 in the direction of a 
path of; Substrate W in a cylinder 32, and, thereby, can move upper roll «p6nge 22. In the direction of a 
p^th and the vertical: dlrectitfn of Substrate W. Similarly, a spindle 218 ican be moved now in the vertical - 
direction in : a cylinder 34 in the direction of a path of Substrate W in: 8: oyiinder (not shown), and. thereby, 
can move la^om roli sponge 23 in the direction of a path and the vorticiar direction of Substrate .W. 35:is 
a cleaning tub for carrying out self-cleaning of the upper roll sponge 22. Moreover, although ilJastration is 
omitted, the cleaning tub for carrying out self-cleaning of the bottom roO^ sponge 23 is also prepared 
[0.029]-- 

36 is an upper pehetrarit remover nozzle for injecting a penetrant:remo^Br 6n the. top face of Substrate 
W, and 37 is a bottom penetrant remover nozzle for injecting a penetrant remoYer on the inferior surfeoe 
of tongue of Substrate W. Tlie periphery of the substrate maintenanoe device 1 1 is surrounded with the 
upper case process cu|) 38, and. this upper case process cup 38 .can move up and down now in a^ cylinder 
39. 

[0030] • : 

The Ibwerrfaerth washing unit SO possesses the: drive 53 which drives the substrate maintenance device 
52 and this sobstratei. maintenance device 52 which Substrate W is' held; As fpr the lower-berth washing 
unit 50, tho whole Is odvered by casing 54. The iniet 55 and the iexhaust port 58 are established in tbie : 
■casing 64.; The downflow air jet hole duct 57 airranged in the upperpart of casing 54: on the inferior 
surface of tongue of the penetrant remover drain pan 41 is open for free passage to this inlet 65, and is 
opening the jet pipe Siai. for freo passage for the exhaust port 58. Moreover.: the taking-cut inlet port io 
which performs the takingrout close of Substrate W is establishied in basing 54, and the gate 61 opened : 
and closed by cylinder «1a is eistablished in this taking^ut inlet pbrt eo,- i V - 

[0031].-^ • 

The substrate maintenanoe idevlce 52 possesses the wafer ohupk wheel 82 which has the pawl [ two or 
more (drawing four pieces) ] 63 in the periphery: section, as shown ln drawing 7; A pawl 63 consists of : . 
fixed pawl 63b and movable pawl 63a. fixed pawl 63b is fixed to the periphery section top face bf the 
wafer chuck wheej 62. aiid movable pawl 63a: is supported by this fixed pawl 63b fi-ee t rotation ] by shaft 
83c. This movable pawl 63a rotates to hard flow (direction which opens a pawl 83):by ♦♦♦♦(ing) the end 
of rod 63e, being energized by the one direction (direction which closes a pawl 63) focusing on shaft 63c 
by spring 63d resiliency, and always operating the pawl driving cylinder 64, That Is. the periphery section 
of Substrate W is pinched by fixed pawl 63fa and movable pawl 63a by operating the pawl driving cylinder 
64. laying Substrate W on fixed pawl 63b. where « pawl 63 is opened (condition of having rotated movable 
pawl 6da focusing on shaft 63c). and making the pewl driving cylinder 64 non-operative. In addition, 
drawing 7 is the . F-F view Fig. of drawing 3. 
[0032] ■ 

The wafer chuck wheel 62 is rotated by the motor 65; This motor 65 and the pawl driving cylinder 64^ 
constitute the drive 53 which drives the substrete maintenance device 52;| Moreover, the wafer chuck 
wheel 62 is surrounded with the lower-berth process cup 66 arranged at the periphery, and this 
lower-berth process cup 66 can move up and down now in a cylinder 78. The washing drain pan 67 is 
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arranged unaer the wafer chuck Wheel 62. 
[0033] 

68 is the pencil sponge used ae tlie pencil mold washing fixture which washes upper both sides of 
Substrate W, and this pencil sponge 68. is cor»nected vyith a motor 86 through a spindle 69, a pulley 70, a 
belt 71 , a pulley 72, and a 8pindle.:7.3, arid as rotation of this mbtor shows to an arrow head Q, It 
rotates. The pulley 70, the belt 71, the pulley 72, and the spindle 73 are held in the washing arm 74. This 
wastJing arm 74 is connected with: a motor 75 through a belt 77 and a pulley 76, and as shown in the 
arrow head H of drawing 7, ft can be. circled now in it. Moreover, the washing arm 74 can move up and 
down now in a cylinder 79. 
[0034]. 

8(?:i8 a cleaning tub for carrying out SfBlf-cleaning. of the pencil sponge 68. 81 js an upper penetrant 
r-emoyer noizle which injects a penetrant rernpyer on the top face of the substrate W held at the 
SMbstrtte maintenance device 52': and 82 is bottom penetriihtireniover nozzle, which injecte a= • 
penetrant: remover on the infcnbr surface: of tongue of tW^ 90 is a cairier robot which 

adjoined the substrate wasih!ng|ftetlbn arid ha^; been stationed, and as shown in drawing 4, this carriar 
robot 90 has the hand, the upWr^.hand:91: an^^^ of two, moves both the hands 91 and 

92 ih the vertical direction, makes it circte, he «akes «: level radial expand and. contract irid oin position 
■■■each:hand;;9t and 92.new.. : i'^^-.-'- • 

.•[i(fe35]'' ■•: ■.• 

Iffcthe:8ubatrate washing 8tatipn .«f the abover-menitioheid eoiifigiiiratlon, the air l6i inhaled from the inlet.. 
14 of tha Upper case washing: iinit lO is exhausted through a Jet pipe. 15. Mdreovor* th.e: air 1;02 inhaled 
from; the inlet 55 of the lowerrberth vyashing unit 50 serves as a downflow, flows cot of nozzle opening 
57a.of the downflow air jet hole duct 57. and la discharged from a jet pipe 58. Moraoven In the upper 
eas« washing unit; 10, thepOTetrant rerfioyer lOS used for iubstrate washing flows dowh to the 
pehetraht remover drain plri 41 i.^nd is discharged. through the effluent 84.;Horeijyer, lathe ... 
lOwer^berth washing unit SO,; iJie penetrant remover 104 used for substrate washing flOwa down to the 
penetrant remover drain pari 67;; ahdiis disoharged through: the effluent duct 85. 
..[0Q36^^ • 

On the.:occasion of washing of $ub8tr(BteiW. Substrate VS( is first received fi-om the last -process of 
wasHihg by the hand 92 under a earner robot 90. ne>b,: t^^^ upper casa washing unit 10 is 

gon^ up. by actuation of cyi|rider ;1:7a -r making (it opening)^^:^^^ 3i8 is raiaed by actuation of 

a cylihdisr 39. Next a carrlar rtbot ^ ineerts the bottom j^^^^ the taklng^oirt inlet port 16; and 

rthe substrate W to hold reti^ats delivery end this upper h^^^^^ laura 18 of :the substrate 

■■ maintenance device 1 1 . in ithia^icondjiion, the gate 1 7 is descended by actuation of cylinder t7a ^ 
making (it dosing) — a process blip Is dropped by actuation of a cylinder 39. Theisubstrate meintanahoe 
devlea 11 in which this held SUfestrste W will: W in the «0!iditio.n; of having aurrauhd^d; the perimeter with 
the: upper case process cup^l.-and a penetrant removl^r wiB cease to disperse. W W by: 

actuation of a cylinder 21 as rharitloried above in two or mbr-e Chuck l_aura:18. Substrate W rotates by 
rotation of a motor.20. : 

[owi • • . . 

Injecting a penetrent remover to the vertical side of Substrate W from the upper penetrant remover . 
nozzle; 36 and the bottom perietrant remover nozzle 37, contact the top face of Substrate W in upper roll 
8ponge-22, contact the inferior sMrfaoe of tongue of Substrate W in bottom roll sponge 23, respectively. . 
It is made to rotate, and the vertioal slde of Substrate' W is washed. After washing termination raises the 
upper case process cup 38 while raising the gate 17. A carrier robot 90 inserts tlie bottom hand 92 in . 
the interior from the takinff-oUt inlet port 1 6, Idoes reception retreat of the substrate W after washing 
term.lnation> and descends to the location of the taking^out inlet port 60 of the lower-berth washing unit 
50. next, the gate 61 is descended by actuation of cylinder 61a -- making (a opening) — the lower-berth 
process cup 68 is dropped by actuation of a cylinder 78, the bottom hand 92 is inserted from the 
taking^out inlet port 60, and the substrate W to hold is passed to the substrate maintenance device 52 
of the lower-berth washing unit 50. Then, the upper hand 91 retreats, goes up and performs [ Substrate 
W ] delivery and washing for Substrate W to Chuck Uura .18 of the substrate maihtenanca device 1 1 of 
the upper case washing unit 10 by the receipt and. the same. actuation as the above from the last 
process of washing. 
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After the substrate maintenance device 52 of the lower-berth washing unit 50 receives the substrate W 

after washing termination in the upper case washing unit 10, it pinches the periphery section of 

Substrate W by fixed pawl 63b and movablis pavyl 63a of a pawl 63, and holds Substrate W. Then, the gate 

61 is raised while raising the lower^bertb prbeesiB cup 66 (it closes). The substrate maintenance device 

52 in which this held Substrate W will be in the condition of having been surrounded by the Ipwer-berth 

process cup 66 grade, and a penetrant remover will cease to disperse. A motor 65 is started In this 

: condition and Substrate W is rotated in a Ipw^speed field (for example, below 200rpm extent). While 

injecting a penetrant remover to the vertidal side of the substrate W held by the substrate maintenance 

device 52 from the upper penetrant re mover nozzle 81 and the bottom penetrant remover nozzle 82,ithe 

top feice of Substrate W is contacted, rotating pencil sponge 68i and Substrate W is wa^^ 
[0039]. •, 

A motor 86 performs rotation of pencil ispbhjge '68, and the contact to^^ 

performed by dropping the washing arrn 174: in a cylinder 79. Worepyer, pencil sponge 88 will circle by , 
making it oircle. in the washing arro74. by tfie nrtptor 75, rotating the tcp; face of Substrate W; Pencil: 
spbnke .69 pae$<»s through the oeiiteip of ridi^ftlibn of Substrate ^W^^ rocke :lt to the outer edge of ■ Substrete 
W. arid wishes Substrate W. SupersonIo vibration is giyen by the ultrtWooid^^ner^ gr«nt meant whidh is ■ 

: hot: illustrated to pencil sponge 68 the very, thing or 4 penetrant f errtover at this time, a cleahiqg effect 
may be raised, or the cleaning effect by cevitatloh destruotlve operetlbn may be raised With a fneans to 

• make^a pe^etriant remover eauee ceyitatiori:- Artd afte*' washing temiiiiatlbn m in the- washing 

arm 74 tp thei outside of Substrate Vyi in^its pw^^^^^ spon^ 68 into t}>e; eleiahing tub 80, and carries out . 
self-cleaning, moreover, after wiashing; teririlhetion of Substrate W carries out high-speed rbtetion (for 
example^ I .OOOrpm - 4.000rpm),of the substrate W by the motpr. :65; and disperses the penetrant rernoyer 
adhering to a front face with a centrifugiil fbrbe -- making.*-; deSiecatjon — being thp sb-cailed^^ispin 
desiccation is" cerrled out. . 

[0040]' 

after spin desiccation terminatioh drops the gat* 61 -r this Joy*:er-rl>e|?th process cup 86 is both; di-opped. 
In this condition, a carrier robot's 90 upper haiitd :9T is inserted into :tba lower4)erth washing unit 50 from 
the taking-out Inlet port 60, from the siiibajirftte' maintenance device^j,' it is made to i-etreat and that; 
substrate W. to hoW is contained to a reoeifit; and the oaisseitte wbjdh idpes not illustrate this substrate W. 
After retreat of the upper hand 91 raises Jthf Ipwerrberth prbbess bup. 66 :whiie raising the gate 6.1 ; iOf / 
course. .y^hiie raising the gate «t like t*iB:abbv#: after carryingln Substrate ;W by the bottom hand 92 '; 
wheh dafrying in.the substrate W which washing; ended in the upi»er;^^^^^ unit 10 continuously. ■ 

the Ibwer-berth process cup 66 is relsed dhd^yvashihg and spin deilcbatibri are perfbhiied 
•[Q041I- ^- • ■■■ yi^.n:: \- • ^- .v.- i' /v' 

In additiooi .altiiough the upper case washing onit 10 was made Jintb r^li/jioli scrubber was 
possessing: two iroll mold washing Impiements in the above-merrtionied : exaniple and having oarrJed out: as 
the subetrate washing station considering tlie lower-berth washlng .unit 50 as pencil scrub washing and a 
spin-dry unit possessing a pencil mold washing implement, both the substrate washing stations that. 
apply to this invention may constitote the.iippor case washing unit 1 0 and a . lower-berth Washing: unit 50 
St roll/roil scrubber washing unit as shown irt drawing 8. ■ 

■.Eoo4,2]' y •• '■. •.. 

[Effect of the-Irtvention] 

As mentioned above, as explained, abcordlngto iriyendon glyeh In each oleim, tlie effectiveness whlcK: 
was excellent as follows is acquired. . . : . . . 

[0043]. ••■ 

Since the washing unit has been arranged to two steps of upper and lower sides, while being able to^ 
miniaturize: the whole equlpment acoordihg to invention according to dalm 1 , installation area of 
equipment can be made small. Moreover, each washing unit also, has little migration distance of the 
carrier: robot for conveying a substrate, and it ends to it. 
[0044] : 

According to invention according to claim- 2, since an upper case washing unit and a lower-berth washing 
unit are washing units which enforce the:mutually different washing approach, the substrate washing, 
station constituted small can wash a substrate through a different Washing process. 
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When the upper case washing unit has arranged the drive more nearly up than a substrate maintenance 
device acoordinB to invention according to claim 3 and the lower-berth washing unit has arranged the 
drive more nearly caudad than, a substrate maintenance device; the substrate maintenance device of 
vertical both the washing. unit will approach mutually, and It will be ar-ranged, there is little migration 
length of a substrate, and it ends, and becomes transportable [ between both. / of a substrate / washing . 
units ] with a small cannier robot with the small stroke of a hand. 
^[0Q46^■ 

Since according to invention according to oJalm 4 it wjll carry in. to the washing unit of another side with 
•a carrier robot if a . substrate ia carried in to one washing unit of the vertical stage washing units and 
washing termination is carried out with a carrier, robot, vva^hihg which passed through the washing unit of 
two .stopa of upper and lower sides with the smalUubstrate washing station can be perforrned 
.iautomatically. • • • • 

: A|0;oording to invention a^oo^'ding to claim 5. with the ^ybstrate washing station constituted small by 
rriakingi dhe side of a vertioal '^tag©: washing gnlt end making another 

iicfe into pencil scriib washing and a ipinrdry u^^^^ . .\ 

Hedrub washirig can be carried out and spin dTOiccationioWti b^^^ carried ^ut Wfker washing termination 

^ihoe according to invontipn :a<jbording to claim' e it will parry In to the washing ;urtit of another side and 
: will yyash if a subs^^^^ is parti^d in to one washing unit of the vertical stage w^^ units and washing 

terminrtion is cairied put with a carrier robot Jnstailatipn area of a washing un^^ small, and • 

: a oajfrier robbfs migration length can be lessened, ahd^ efficient substrate washing can be perfornied. 
:;:t8rteif:Po8qrlptlon ofthe Pra^^^ 
xtDrtiwIngl]' 

It Is drawing showing the. whole substrata washing stattoh configuration concerning this invention. 
■tDri^ing-2] ■ • 

It i6 drawing showing the upper case washing unit ^conflguratipn of the sybsb-ate washing station 
•ilconcei^nihg^thls-ihvslntion/ 
-^Drawing 3]'- :•• . 

. It isidrBwing ehowIng the lower^berth washing unit configuration of the substrate washing static / • 

;:(^6ncerning:ttvis invention-'. '•. 
• .tbr^wini:4] " . 

It ^ :drawihg showing the. cpiiiflguration of the carrier robot of the substrate washing station concerning 
' ^hiS'liwention. 

:;:[Dr€WVirig.^- ..•■■.:* :.*/ r..:'::' ...... J* ..." I . 

K It; is : dravying ahowing the pondition of having bounded the uppisir case washing unit of the aubstrate . 
washirtg station concerning tW 

v|ibrawlng.(5].. I 

It is ^he Bi-B sectional view of idrawing 2. : 
■.|Drawing7] 

'It is the. F-F sectional view of drawing 3, ^ 
'Iprawing 8]-: 

: It is drawing showing the whole substrate washing station configuration* concerning: :tbis invention. . 
tDescriptJon of Notations} 
1:0; Upper Case Washing Unit 
* 1; Substrate Maintenand^ 

.12*Driv8 • . 

16 taking-Out Inlet Port / 

17 Closing Motion Gate 

18 Chiiok Laura = 

22 Upper Roll Sponge 

23 Bottom Roll Sponge 

36 Upper Penetrant Remover Nozzle 
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37 Bottom Penetrant Remover Nozzle 

38 Upper Case Process Cup 

41 Penetrant Remover Drain Pan 

50 Lower-Berth Washing Unit . 
Si: Hinge 

52 Substrate Maintenance Device. . : 

53 Drive 

eOl Takirig-Out Inlet Port 

51 .Closihg Motion Gate 
62 Wafer Chuck Wheel . 
63'Pawl.; • 
64 Pawl Driving Cylinder ' • ; 

66 LowerrBcrth "Process Cup \ ; 

67 Penetrant R^niover Drain Paa^ ^ ^ 
•60 -Pencil .:SppnEe' 

74-.Wa8hjpg'Arrri ■". . •.^ " ■ 

•Bt Upper iPwetian^ -'-/y':-- . 

'82:Bktorti"iPlen0traht-Rembver ^ . ' 

83 Ppsitionifig Stopper 

B4Efflu^rit.Ducft-." 

;9P; Carrier-Robot •■••!.'*:!••"■•• * ■ 
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